Data from a five year follow up study on 4372 smokers and 3753 non-smokers were analysed to investigate the influence of the type of tobacco smoked and whether the subjects said they inhaled or not on the decline in forced expiratory volume in one second (FEVy). The study sample comprised 1492 smokers of plain cigarettes and 1936 smokers of filter cigarettes, 1711 smokers of cheroots or cigars, and 233 male pipe smokers. Over the five years, smokers, especially those who said that they inhaled, had a higher rate of decline of FEV, than non-smokers, in whom the average decline in FEV, was 25 mllyear for women and 30 ml/year for men. There was no significant difference in the decline in FEV, between filter cigarette smokers and plain cigarette smokers. The decline in FEV, in cigar or cheroot smokers was the highest for all the smoking groups, and associated with a very high tobacco consumption in this group. Among pipe smokers who inhaled, the decline in FEV, was slightly higher than in the cigarette smokers, whereas non-inhaling pipe smokers had a decline in FEV, that was similar to that of nonsmokers. In general, the smokers who said that they did not inhale had a smaller decline in FEV, than those who said that they did. The effect of inhalation varied in magnitude in different smoking groups, being most pronounced in pipe smokers.
Ventilatory function declines with age in adults. Tobacco smoking is a major cause of an accelerated decline in ventilatory function and the major cause of chronic obstructive pulmonary disease. This has been extensively studied in relation to cigarette smoking, but The fit of the regression models was tested by plotting the residuals against the predicted values of AFEV, and against each of the independent variables included. We investigated whether the fit of the data could be improved by expanding the models with first order interaction terms, but found no significant improvement.
Results
At the first examination plain cigarette smokers had the lowest FEV1 as a percentage of their predicted value, inhaled more frequently, and consumed slightly more alcohol than did subjects in the other groups (table 1) .
The mean daily consumption of tobacco and the unadjusted mean annual decline in FEV1 in the different smoking and inhalation groups is given in table 2. In all smoking groups the inhalers consumed more tobacco than the noninhalers. The highest daily tobacco consumption was seen in the cigar and cheroot smokers. a FEV, was lowest in non-smokers and highest from the Copenhagen City heart study. The estimates were: for women FEV,(ml) = 410 -27-6 x age (y) + 21-2 x height (cm);
for men FEV,(ml) = -469 -35 2 x age (y) + 32-0 x height (cm).
NS-non-smokers; CIGP-plain cigarette smokers; CIGF-filter cigarette smokers; CER-cigar or cheroot smokers; PIPEpipe smokers. (11) in cigar and cheroot smokers in both sexes. Generally, the smokers who inhaled had a higher decline in FEV1 than those who did not. The results of the multiple linear regression analysis of decline in FEV1 are given in table 3. All groups of smokers who reported that they inhaled experienced a significantly higher decline in FEV1 than the non-smokers. The decline in FEV1 among the non-inhalers was not significantly higher than among the nonsmokers for any type of tobacco, though the decline in cigar and cheroot smokers almost reached the 5% significance level. When no distinction between the type of tobacco was made, female non-inhalers showed a significantly greater decline in FEV1 than the nonsmokers. Among male non-inhalers the decline in FEV1 was about 9 ml a year greater than among non-smokers, but this difference was not significant. the difference between male cigar and cheroot smokers and cigarette smokers almost did (p = 0-055).
The difference between the decline in FEV1 in plain cigarette smokers and filter cigarette smokers was not significant for either sex.
Except for male plain cigarette smokers, the decline in FEV, was greater among smokers who inhaled than among those who did not inhale. The difference between inhalers and non-inhalers was only significant for pipe smokers.
The multiple regression analysis showed that AFEV1 increased significantly with age, height, and (in men) with alcohol consumption. In both sexes the length of education was not significantly related to decline in FEVy.
Discussion
As in previous studies, we found that smokers have a steeper decline in FEV1 than nonsmokers, who on average had a decline of 25-30 ml a year.' 219 We have focused on the longitudinal changes in FEVy rather than the cross sectional findings, because the latter are more difficult to interpret in aetiological terms. Even so, our results should be interpreted with caution as we cannot exclude the possibility that the choice of the type of tobacco was affected by the smoker's ventilatory function.
COMPARISON OF PLAIN AND FILTER CIGARETTES
We found no significant difference in the decline in FEV1 between plain cigarette smokers and filter cigarette smokers.
At the time of our study the average tar content in Danish cigarettes was 35 mg per cigarette for plain and 23 mg per cigarette for filter cigarettes. The comparison in our analysis is therefore likely to reflect differences between high tar and medium tar cigarettes. Most previous studies have been unable to show any significant benefit from smoking lower tar cigarettes rather than high and medium tar cigarettes in terms of lung function9 1012 or mortality from chronic obstructive lung disease.20 In a survey of 365 subjects followed for more than 10 years, the maximum saving in the decline in FEV1 that was achieved by changing to lower tar cigarettes (a reduction of about 12 mg tar per cigarette) was estimated to be less than 8 ml a year. ' In the present study the decline in FEV, in cigar and cheroot smokers was higher than in any other smoking group. This is in keeping with the fact that they consumed two to three times more tobacco than the cigarette smokers.
Pipe smokers who did not inhale had a decline in lung function similar to that seen in non-smokers. It has been suggested that it might be possible to train cigarette smokers to avoid inhalation when switching to pipe smoking. 23 On the other hand, pipe smokers who said that they inhaled had slightly greater decline in FEV1 than the cigarette smokers. Pipe smoking as such cannot therefore be regarded as harmless. These observations are in accordance with the finding of a very high mortality in Swedish pipe smokers, who inhale more frequently than pipe smokers in Britain.24 INHALATION The importance of inhalation for the development of chronic obstructive lung disease has been the subject of some controversy. Doll and Peto reported a positive association between mortality from chronic obstructive lung disease and inhalation of tobacco smoke,22 whereas Beck et al, in a cross sectional study of cigarette smokers, were unable to relate inhalation to poorer lung function.11
In the present study subjects who inhaled, except for male smokers ofplain cigarettes, had a steeper decline in FEV1 than those who did not inhale. The effect of inhalation varied between the smokers of different kinds of tobacco, and was significant only in pipe smokers. When considering all smoking groups separately, we found that the decline in FEV1 was not significantly greater in non-inhalers than among the non-smokers. But when we pooled data from all smoking groups the decline in lung function in female non-inhalers was significantly higher than in female nonsmokers. A similar, though non-significant, trend was observed in men. Our interpretation of these findings is that, although the decline of FEyV is less accelerated in non-inhalers than in inhalers, the non-inhalers still have a higher risk of developing ventilatory impairment than non-smokers.
OTHER VARIABLES RELATED TO DECLINE IN FEV,
The decline of FEV, increased significantly with age and height, as reported in many previous longitudinal studies. 2"27 Alcohol contributed significantly to the decline in FEV, in men. In our previous study, in which only the data from subjects with relatively unchanged alcohol consumption throughout the observation period were analysed, a significant effect of alcohol on decline in FEV, was observed in both sexes. '7 Although 
